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Anomalous course of the ruc.otion between diethyl soClio thiophosphite 
and p-chlorcbwnzeneeulrcnyl chloride. 

L. ...i’ruashi and • (rents ivha-i. Inst, , oau • ci • , £lul) • lavaat • Akad# 

» 

l'-lii Uiv • a ^ (J-- a - -h L ~ U . 1 9t) V j -iO Cii)* *> a 

Cf* lfliaai at, si. .tudtii, si uarcats^i Oil in, c.\uj , 3, 159(1957), and 
3, tfo.i, .155 (19.57), . muciara at ©1, .T.Ohatn. 'o* • 1948, 699; Hoffman et 


al. J-Wu 70, 6415 il-36 6) . 


All tb# reaotlons wars run under id,, fo a susisnaion of 140 g. i&tO) - 
i tJWa, in 2o0 ml, O^H was *a<ied. an unstated a.-t . of 0^01 and 

after Ihr. of further Mating the silxt* wsc* filtered, the ppt. taken 


up in hot H O and woldlfina with HOI yielding "h g, y-bli’^K^bOgk, nu 

96-8°* fhe or{'. l^yer gave 14 (p-ClC^ji , m. 196° • hietiu of 

the wother liquor gave a range of tract ions frt/u v^lcfc. vere isolated: 

, 20 

if.t0) o M-01, b,. V4-i> , n 1.4fc6b iwlth ?- -1C ».? -H) J’ai thir ...ava 

W O % 4# 

p-ol0 6 li 4 a.0 g Mtr(b) (Uit J , a?.’ 9b c ), b Q UC~C c , nj^ 5 1.4- til, 

dg| 1.077?, ©ore urreactea C^oi, i) <vt, b^ 5 112-4°, 

1.5bb0, iMO-un unidentified sx unit nee o^r: 0^*. & x,iu-8 0 , 

1.5020, 1.S604. thus bite uabu re e lor i.c lib’s reduction or the 

oulfonyl ebaoriae and. otJ crinutior. of tfcu tfciuphorihitu ho 

reaction took plrce when p-blb' ii GC 3 Ua er.C ( dtC) ' r.Cl vore refluxed 

0 4 # • g 

in c*h. * 
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MrivaUvti, a. OilteUvi AlmpliMrhoii4i« «f oltiilM, 

*• SpafcMWi, To. M. end l». 2 ( Skui* s UbdMAti 

^ »» »*Mi Um»), vf. * 1 , 1139 ( 199 *). 

»| U« f. ll»C» and 390 9. Wl, H !l # cm s-4 «. *1* 
t**!# 1 **. C«»0A«ad pr«i«ol« fm mijt nut* mh dim, yitldlaf 
***”* «*». «l«a* Via • |fM f fc M U.9|O t 

«U«k «lt* »t#H |«T« (BtO^PO. TM prwtet tmmmd Im %hm w—mltm d ma 

ondl Md li tMaftiwd in • imm *t«t« «1 km «• bol ^g n -ffl tin|i|id 

lnt* POClj and MrtVf hawivtf alnmm it obtained », it |« mtggmmrn* tlaat 
tlM nitft t*«i Mjr bo | mwa* Oi a (c«)PQCl t . HaUw 

matlandth liei im *.* CjH^owi, b| fl-W*. d„ 1.4#**, dj* 1.49U 
•vidMU* *«CClilPOCl tt an tbo boats ©f its ft n fr««©4 Marian 

-4lh # 1 ^ **•*< * **** «*Wtt a , k a# s 14#-9 # , 1.4971, 1.9*1#. 

***'+”• • *•*< * *1 #J «#-*% U*#f*, 1.4m. 

b 3 119*91* , «fcft«b - fNiiauUfi fan 
* «f UdaatiiM of ayyrwi wtaly the mm cMpn, 


M' 1 
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***** ntm <f aaaa ■ttnfl- aa4 aalta. 

t. «. in. N. iian'cT. hmt. I>a,rt.i nta. at. an^dtit) 

•I. !* at U. MB 74. UWUM4>I Ctakta a. «. 1 M 4 . »«, l«yf(l«M)f 
***** MH.**b <«* <*. WUMD, aa* »,**♦, 71 4 <«* 4*. UIM(Wf4)), 

n» twrtf «*«> i w w> rt .t. 11>MW im ww a fttoaa. 

•f Uam) "htak «n aaa4 la tba MlwUf trMnm. A44a. af |4.1 (. 

W°°l ** M,J *• «a4 M ,1 a. ptrtdlaa at 0-J* cm *tar 

1 kr. aUntat, MUM hr a4tfa. af la ai. a,*. af tfc. a*. Ufaa 

“* *“• »* 14.1 * a|S*»*<*«V*«S> t . 

*» “»-»•. St *•«**• M-Uartf *1.1 «. SSl***** «•*•«»*. SSl*** 

(tetgttiCtjJj. S *!•* l.t*4t. C|l|ttNa t (trap*. aa a ban fraa na^t^M 
tratflaaa) al-Uaalf l>«UU. taaaaaa a «f *t,« tM ^y u *«S aiia | > V 
k, Ul-I*. 4^ 1.1**, aj* 1.4M*. C^OMO, ( fra. l - hat aiw ) luialr 
,m 1I,M « 4 S ew * (0CH «“ I ,e v** S U7 -*** »••*», 1.4411. r af 

ssawa, «•* aaunkaa C aa >50-100* «<!•«. ,.n JO. If Naatrttfaai,. 
Sa 7 * -7 * • 4.1*41. 1.4*11. »hlah «iak «|<CM^w a* -lj* (aaaaaa Wot) an. 
S4.4* Mt.<tf*(tct t a.ct 1 ) | . a,., *•*, 1.0*71. U4«*. (af. „ rt , 

aau.tr 4U4. m am (*. m «♦«) dn. f w et 1 .ct« t ra(aot | et.«t 1 ) t . 
s w-s*. l.aaja, i.taaa.). 
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♦ . v * ef ffgamp lw i p l w wMi eanpeimde twm > lytimiffciii and their 

dirtvatlvf*. nj, Oaidatlve chle r e phjtfp henatlea »f halegeaated alkanes, 
tu. H. Si tvrr'ev and l. 2. Seberevakii. *hur. Ob aheh ai XMn. *9, 2443-4 
(1959). ef.*9, f 098 (1959). 

Paaaag* •/ ®j •4 , ®*5* ialt 09.1 cr. Mr and 400 f t Vcij mill the reaatlan 1 
stopped, fm 43.3 if. crude preduot, bj 110*45*, oeepriaed of leaner a of 
CjHgOrPOClg, b^ 109-15**<S froetlena are Hated In thin range), 4^ 1.65*1- 
1.6607, nj° 1.5101-1. $197. Oaeeoffe- ef 0j at *M* into 33 f. HOjCW and 
*00 f. fClj gave 6.7 g. C^fl^rfOCX^, b^ 80-S*, 1.3091, l«HPluere-2-ehlere- 
ethane ainilarly gave 11.7* b J0 98-100®, 1.6*79, 1.4600. 

NeltCHCl gave 35 . 4 * C^.ClPOCi.. b 3 j 95-9*®, 1 . 3903 , 1.4905, ttnltil 
vtttnt bn apfvdaotcpaegdrvfw MeCWCl^ geve 8* citci^ai^oci^ b f 79-90®, 
1.6877, 1.4911, vhich vith *%m gave CMCi 2 CM a ro<uut) 2 , 31*, b 4 95-7*, 

1.2399, 1.4560. MetjC lg geve a lev yield ef CCijWjWCl^ bj 95®, 1.7399, j 
-, which vith BOON gave C61jCB t PO(08t)g, bg 50*, nj° 1.4470. MX net 
•elf failed te reaet vith ©j-FCXj hut inhibited the esddatften ef FClg. 
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tr 

Allllim «f lltUqrl kfiNcn jliqlUM H alkyl laaiklaayaaataa ♦ 

1* A« Pjglf aaA Ai A, — layakava. Ska*. 1, UlMKltM). 

•f>1— tilr at alt ?AQ8 78, 1M1UM0), aaA MHl al. IAM 9V, fH»(UH)« 

Va aa aquiaalar aixt. of (*0)gES0 aad ***08 tkara vaa aAdaA Araywlad 
itOKa-Rtas until tka axatharala affaat taralaatat) ana* k Jura* at 
108-10® t tka aaolaA aixt. vaa vaahaA vltk * fi 0 aaA axtA. with ltg0. 
trap** aad trying of tka arc* layar cava tka follavlag aAtvatat 
04*4* MaNR>S?(0) (Olt)gf Ifc^g 180-4®# Ago X.UM, 1*4080) NM60- 
p(oHoosiiag)g» 44*30k f k 0tQ g U9-C.C # # 1*1147* 1.4MV) )MB>aP(oHoaa)g* 
07*V>* *0.00 3.40«0 # f 1*0808# 1.4040} OTgiCOCHgWCSPiQMWt^, 47.80# 

*0,07 IBM*, 1.14**, 1*01*0) Olgtcm^nc^fo Homing* 44*4*# 
kg # gg 1*0-4®, 1*0000* 1.0000. BaataA vltk a%« HC1 tkaaa kyAralyaa 
to KgFOg (iaalataA aa trlamUiaa salt, a. 170-0®)* traatlag 11*7 g. 
Hi*008P(o) (OOt)g vltk 11*0 C* Klgftka raaatlam talag m la Ary OOlg, 

Pi aftar * kra. at 48 # # traataaat vltk 80g ta iaaaaoaai aay raalAval 
PC1 # » and data* la caad vaaaaa* cava 80*80 {StOlgfOQl# k 0## 00-00* 
(crvda)# indicating tka alaavaga of tka 0-0 bead. 
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Misti uMrlHi • t itflttUi uUi IM ool* MMW of ytoojtorlo osl 
aotSylJtoo] (tools tiUf* A MV MlhH if vnyuillii of fyroftoojtotoo. 

Ki A* Film oai A* A* Wlitfllili* Xkv» OMwhil nil* ••* mH(MII) • 
la vitv or ooafUotlas UmIiUmb of vrliu aoyljSooptotoo is tit 
litorotwo (of. stoaotolk ot ol« t*ia J. 84, 180(14S4)| 84, 8884(1844} t 
sosifiMitu «iii» tti« j. so, imiiMth sinivi Aasov.osoa. 48,i?i 
(1484)), frops. of ttaoo nUMnn voo iidorl oto* so follow, 
ft 0*11 solo MOgif Is 44 si. obo. HgO Min voo 0*404 isofoloo 0«1 
solo iooiroi ohloroffcooffcoto or fSoo jtoal o oblorldo tl M*# 1 , Ml 
alst. Solas otirro* astil « toot ooaplo folio to otto f*oo 01 Iom 
( 4 An* to otforol doya). Aftor flltrotloa, Mi ools. voo Sift Is n«i 
for oororoi too. fiiUlai tto folloolac ooylotod produoto vtloh vovo 
osalysoi diarootly wittoat slots.! (MM) s F(t)S4o» t* 1.8444, ag* 1.44?4) 
(StO^WSAo, dj 4 1.14?*, ^ 1.411? | MVMO(O) (ftdo), A*° 1*8184, 

4* 1.4M0J MlOfMi(O) <4A0), *£* 1.8*14, ag 4 1.4ilS| (884)^(0)4^441,, 
*!?•» i.oo?4 9 4* i»wt§i (ito) g p<o)4ia, **• 1.1000, 4 # i*ioio. too 
ivoiooto *00009000 os ottooptod Slots, oad fora (KOO^O oad o ays. 
jyrojkoojhoto. lootlas 1? «. 0M g *) # *4Cl vltl SO i* dry Agiio Is 4»r 
ot roflsx sow of tor flltfotlos ?4.d* mjH** lootlas 0.1 solo 
(10)gP0Cl or oiailor ohlorldo with 0.18 solo dry AgOAo Is 0^ 4-0 lro.» 
filtntlos oad diots. sort Ao g 0 aa4 (S4) I P(0)0P(0Hfi») t . Pt(OAo) g sqr 
bo moo* olaUorly laotoad of tlo As ooltt As g 0 §^ oad FOOOs slot sots 
oiailor rooaltoi too Pb oolto soaorolly so*alro 1S-S0 too. fto tto 
roootloa. Ito folloolas voro r oporto** [(ItOgPf^O, §04# 0 * Ud-O** 

*S 1.4110, aj* 1.48841 totro-loo-Pr oaolos. 8*4* b g#f 144-1% ij 0 ** 

X*MS0| «J°** 1.U00) C(M.)m(0)] a . t * 4 *}’ 1.UT*, 4 f 

X.4ST.I C(l«0)(>* a l)I»] t e, M|l, k, l**-*.**, *J* ■}* 1.440*1 

*#, * g mm', jJ* 1.MU, «J* 1.4140. .1 MTM 

tnln. in «kmUn.kkl*i IM mw-Im* «w imw. rt 1M*| 
«M 4l-»» Ma>41*arlul**) WbB 4 **m>*. «» *00*1 41-» «. vr—- 
yMtOfOosato ot oay vaoaas dlota. , yloUlas ooso Mt94(4Mo) t . 

Approved For Release 2009/05/29 : CIA-RDP80T00246A01 0400020002-2 



Approved For Release 2009/05/29 : CIA-RDP80T00246A01 0400020002-2 

HMn if alhrlajisajhaaphasla Hill* 

X* A# Hmv» l»t 9* Mirnli iM A« a« Saiayahsf** Star# «MA«1 ttla* 
**, lSIf-81 (lMt), aft this J* ©•» 8»?F (XfM)t 
tt« avIiwv nittlii iu otHBlil U ifitt lirifi. of triwalaat Ft 
fl iliS gt (IM)|F«I Im try *t # 0 «i «M«I ©•♦• «* ^ AfHV lit tit «mi 
Mflmi la kn, n* mtnti cm «.» (MMgNB, ^ IW*. ky *•-*•*, 
i 1.0M0, «J* l.Mft, tit la npltlr ittuM tjr M> aUllulgr 
Mi •Mtlarti tt, k, M-4*| (IM)^PW, k, kW, «JJ*J 

I.HK, pj 1 ** l.OTOj Mrlff),, Ten, *, «•, «J5 UMM, ag* X.4M*. 

fha Xtmr 4 hmnim m itmii amt li Tltarssaly altaiM by M| 
it f«m i «M|l«s with asprsos haiidaa. similarly m profit *t©F(0M) I# 
*1 B1.W § , 1*194©, «$° lt«0»* Statist XFtB ft (1*©)^©* sal F© 

i« N»X is aaalad tuba X0 hra. at 1S0 # can 90* (Fv©)|»r(©)«*, b § If 1 , 
ij 4 * 8 1*9891) jj 4 * 9 1*4181) rotation rim at 189* aXat tart Mfli 
M©S{©)(©fr) hat tha yiald waa vary law* fha prodmat ia rapUly 
hydraXysad hy B^D) it radsaad nut^s it la daoa wp a aad hy Oa^OXgt - 
til astir im POlg waa traatad with oi s at SO* and flsally at 99 # , 
yiaUlnt am diatm* FrCX, PO0X # and l*B0©l a Cht Xii% a* 81-S*). 
fha lattar am hydrolyala fin jhi^, a* 10S-FV similarly (StiljPO* 
aad Mil ia 8 hra« at 1«0« cm mw»<0)(Qlt), bg FS-4 # t iff 1.1094, 
1,4900 • ItX fara in 10 hra. at ISO* *tIC*(oM©St), \ W-» # * 

4 Xt©798 v Xt419it (Fr©) a P0ll and PrX im U hra. at XF© 9 tat© 
f*P(GH((©)0Fr, ^ ®f-l©t 0 t dg X.0X» f !•©*•• (hydrolysis taws 
PrPOjKgt a# M*| anatmlmm aalt 9 *• ttt-#°(froa FrfiB)|» Fha ahats 
aXhylayama darivs# ara praparly dasarihabia as phasphiaataa f awimg to 
tha attaahmast of © C*eomtst troops to tha F atom* 
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Mmrim if iHiyUwlimiiyyli nli« nx. 1 

X* A# Ntnr, a# a. Hivikm aal I* ttdmv* Dm* 8MNM1 
8f t Utt-4 (1909). of. 89. BOX (1909). 

TO tf*4 g. (iftO^PWcagCa**** In »5 01. O0X 4 thoro add id OTOT 0.8 hr, 
wltt IjO o oallf W*a 6* %, aftar whiih too aixt. waa ttatti oo o 
ootor hath to TO® tm S hro. ot kopt *| TO® X tr«| aaroaotod PCI* woo 
to o o oo o o od vltO M fi aad tho aixt . «i diotd# yielding 74.84 lfcC?(9)01» 

H X.967*. ij* V»4N0| nidi M 7 to ototoi 

without doooapa. for loot periods* Slatturlf, 17.8 g. OfcGjjFtOCSgau*. 
OOjIH aid If *4 |* PCX* it SO al» 001^ lm 0 krs. on a stoan tatt goto 
t prodwotoi tho lot, t # JJ»-4 # (0.8 g.) oootoiood ooro OX ttftin«ilnl 
for tho atari aoaoohlorldo ood oroo w mttt fraotionttloa folXod to 
lift tt« oxpootod a oao ohlorl do froo l%t tt« ttt motion. h* XfH 1 
(4.T «.) goto on rodiatn. aom oyclio anhydrido Mt*t* MlO^OIIh 
00 #t Vx *a| X.8004. n^ l^WO. whio h vitt^O y laid a tii 

mo mold ilttt mi atom to to ditaolo ty titration. It tho hydrolymto 
io troatdd with AgW0* thoro la t* nod tho di-Ag oolt. 0 9 8 f 0 9 9d« t . vldt 
with mX ia QffiHL, «at« tto original h&iUn 

Of U.S g. (Bt0) t T(O)0X s anh0O s Bt and 1 T .0 c m g ia to aX. ca 4 oador 
tto ooadltiona Of tto Xot oacpt. atm gar* 78.84 (»t0)T(0)9XCK i nH|t 1 8t > 
^ XXM®» ig| 10098. nj* 10400. Ttia tootod at 180*70® gara XtOX 
and tho oyolio antydrido (8t8)r(8)lB g OIDl»OOg. a liquid wtioh io tydioiyod 
ty *£0 y laid lag (»t0) (ao)T (Oj^CHMoCO,!. wtioh tittatoo ao a ditaolo 
no Id. tiailar roaotioa of PCI* with (Bt8) e P(0)CI 2 MKn»00 8 Ba gawo 
tto am otxooido. (m)P(8)«XQ%anto00gBa. t ft iso*i® 9 dj* X.X4XT. ^ 
X.4488 9 wtioh hoatod to 180*90 # 8 tro. garo Bo9X and tto aotydrldo 
(8to)t(o)« a cn»oe g . t s#g x*9-»o®. d^ x.a»04. x.dcts. 
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ftaaatl m «r itomi iltt triallqri pfcwpfctU i# 

. • i * ‘ 

k. a* F«tm 9 k* auuni tai ?• i* lumiii tor* obahskat flits* 89. 
1484*91 (1989)* Of* AUaahsik it 4* Xst9Sh*Ahad*Ifcwk SMI* 0t44*lll4» 


«nk 1989, 48 * 

Hi nMtUa AasarlM tgr SiSSiili ( 9 f* HftiSTi) Is IWMIH ill 


tM rsaatlaa If ooeig Witt {R©) g P ylalda lit — yl phcft p k aa i tii list 00. 

RC1 aad (*0) g P001. Pa.aaga Sf 14.84 ft* Iff 9801 g !**• 18*8 ft* (to)gP 

owr 3 to. wits a s 0 aoallaft cm 97* 1*01 to 98* 08 ll wall •« 98* 

(MfOjPOOl, 8 jj| 90°. Ago 1*8880. a** 1*4188. flit ktt«r llM fitto fNt 

90 g 81 g to 8P9»0) t m* This ahlarldt to PhWg is *t # t CSV! 79.8* 

(ftcOlgPORto. a. 88.5° ( firs Ig 8 )• Mis* IflfvMi «f 18*4 |i (MftO)gP 

to 14.48 8 * (1*0) J 88 haatti oft a ataa* talk sssaltai is s milki 

whisk bagas at 90 and was •©■$!• *a is 80*40 sis* fl«Uia| 88 * MMh. 

8*8 g* 2*2*9 (0i*) g . bjj «m\ ksftftftftfl 1.1988. 1.41ft! ( IWfts aaid fln» 

as asiliss salt, s* 146-89*). to mss 9 «• arUsskUr Mflttl^ftjg* 

b ^ 114*4*. 1*8840. 1*4884} tha latts* as sapaatsi ilsts* ftsft sift 
9.8 

Maf 0 ( 0 M*) g (sms 40*) to 80* wsabagti tiqUip toi ftsta*. last 
isaal* fsattaal aalli was found Is tha dlsta* flask, possibly 
frastnaat of 8*18 g* C is 9C1* with 1.88 a* 88«81 g 411 lit 

.©cling <avt 17* (flttlgfttfl* *ha ftft bla p hS Mhaa atS is ilntil kf * g 9 
STiisstly t# (K9) g 7fll to (S9)gfftfl* sisaa tka ptooats **dto • 

Tha bUptophosftta is alaavai tgr Gig ta (S 80) g tol* ftssstiss #f 8*8 ft. 
0001 g with 14*4 ft* (fttOjgf flats 84* ftttl. 89* 88 to 78* (ftlft)^9891 
(as 11 Ida. a* 84-fl*). laaatlas of 17.83 «. (848)^981 with 14*4 «• 

(St9)gP at 18B # gats 84* 8181. 9*9 ft* JtP 9(8ftt) g Cfsao salt I98SB oft 
asiliso salt, a* 148-8*) . 18 ft* [(ftktlgPftJg. 89 ,* 188 # . 1*1498. 1*4889} 
tha lattsr bahstaa lika tha fli asalaft to with 89g81 haaiilp plaids 
(ItO)gPOCl (89*)* 
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Sjmthtie* b«Md on tho ethyl eater of hydroxynethylphoephonic acid, 
n. A. Arbuaoy and I* P. lofnwtiwn (State Uni*. , Kaaan) , Xhur. ObaKohol 
(Chin. 29, 2617-22 (1919). of. Abramew, thla J. 22, 647 (1952) and Uehen. 
£apiaki Kasaa. Son. Univ., 108, Me.l, Mtlaiytf No. 4, 77 (1948), 

To 2.3 f. Wa In 50 nl. dry Bt a 0 waa added 14 f* (*tO) a PHO and after the 
dieappearanee of do the cooled eeln. waa treated with 3 |. polyexyuethylene 
whieh led to a wigereua roaetlen yielding a clear coin, of da aalt of 
HOOI||P(0) (0Bt) 2 (X), which waa uaod directly below. Treatment of X with 
19 g. (BtO)gPOCl gave after aopn. of daCl 23% <8t0) J P(0)CH J 0P(0)(0St) 1(l 
bj j 162.5-3.5*, djj 1.1776, njj® 1.4283) the product deeoupeeaa during 
each rodiatn. yielding a fraction, b^j 74-6*, which done net appear to be 
any known aubataneo) it waa not identified further. X fron 28 g. (StO)jPRO 
waa treated with 24.5 g. ClCd^COjSt, yielding after 1 hr. on a eteaa bath 
43% (*t0) J P(O)Clj0C« 1 C0 J Mt, bj^ 147-9*, 1.1496, 1.4348. I and CICOjBt 
gare acne (BtO)jCO and 17.14# (Bt0) J P(0)C« J 0C0 1 Bt, bjj j 152-3*, 1.1246, 
1.4215, whieh deoompe *oa on rodiatn. yielding a eonatant fraction, b^ 68°, 
0.9032, 1.4150 and one b a 129-30*, 0.8629, 1.4265, which appeare to be 
clone to Bt0Cd a P(0)(0Bt) } . X and CICM^^OH gave a aubataneo eloae In 
oenpn. to H0CN 2 P(0)(0Bt> 2 , b 4 141-1.5*, 1.1700, 1.4370, whieh doeoaipo a«a 
during rediatna. X (4 aolaa) and 1 nolo SiCl^ gave an undiatillablo oil 
whieh aolidifiod to a friablr aolid) a lew yield of liq. product waa iaol- 
ated whieh b 4 140.5-1*, 1.1527, 1.4325, and waa apparently HOCR 2 P(O)(0Bt) 2 . 
X (3 nolea) and 1 arte PClj gave mainly H0CB 2 P(0)(0Bt) 2 , bj 136-8*, 

1.1380, 1.4283, end evidently none (Bt0> 2 PS0. Paaaage of COClj into X 
at roan temp, gave C^Mj jOjF, h^ j 133-6*, 1.1603, 1.4270, which waa 
peaaibly (Bt0) 2 P(0)OI 2 0e0 2 CB 2 P(0)(0Bt) 2 or (Bt0) 2 P(O)CR 2 0CR 2 P(O)(OBt) 2 . 

X (fron 24 g. eater) and 10 g. S0C1 2 gawe BtjB^j, BtjP0 4 , HOCH 2 P(O)(0gt) 2 
and 2 new produetat a liquid, b 2 J 173*, 1.1947, 1.4360 (XX), and a colic' 
(XXX), a. 150-1*. XX kept in ampul 6 month* gave XXX. XX ia poeeibly 
(Bt0)P(0)(CN 2 0R)0GR2P(0)(0Bt)2, while XXX nay be cyclic C(8t0)P(0)CM2)^ 
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2 

~ddn. #f 65 g. <«tO) } I* to 42.5 g. AoOCHjCl and heating 4 hr*, mi a stem 
bath cava a ranga of fractions from which war# isolated (BtO)^P and XI g. 
of rather un.t.ble AeOCII 3 P<O)<0*t) 2 , b $ 180-3°, a* 0 1.4375, d*° X.X420, 
whloh on repeated diatn. yiolda a «j« u 0 3 l», bj 193-9°, 1.4426, 1.1705. 

X (fron SI c* a atop) and 9*16 g m AeOM gm a ppt. of MaOAc whioh waa 
aopd. The filtpate waa refluxed 3 hpa. on a stem bath with 5 drops IttOJIa 
aoln., fieldinc a law field of XXX, a. 145-50°, obtained froai erpstn. of 
a fraction, b ?#J 138-43°. Kefluxinc R0CN s P(0)(0Bt) a with M 3 l»0 4 failed to 
field anf XXX. X (free 42 g, ester) waa treated with 24 c* AoGl| after 3 hra. 

the pptd. MaCl waa sapd. and the filtrate treated with a little K-PO. and 

9 # 

heated an a ate an bath 4 hra. fioldiac 14.4 f. BtOAa and a fraction, b- 

^ 9 

105-6 , which loft an undistlllahle residua j thia allowed to stand 5 
■oaths beoaae distillable and fielded a fraction b 4 125-35°, whioh on 
staadinc pptd. XXX, a. 145-50°. Rofluxinc Ae0CK a F(O) «*t > 2 <3 g.) with 
2 al. StOVa-MtOM aoln. 5 hra. on a ateaa bath cere an undistillable mass 
whioh cave sons 0.3 g. XXX. The sane famed free thia aootato and HjPO^ 
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themgrepfcte HMr ef isomerisation reaction of utire of 

phosphite, containing a elx-aambered ring , under the action 
•f altyl talldca. 

B, a, Arbuser, T, K. Zoreastreva and «, K. Salkina Cr.X.01’yiae*»Ualn 
stato *hlv«» Kazan), Jhveet. Akad, Jteuk S.6.8.R., ©tdel. Khin. hank, 
1*69,1570-64, Of. 1097, 1044* 

A thermographic study was mad e of the reaction of SX with OK (OH 0) 
asd df%ffll 8 ®gep(os)0 9 (XX). XX(Mi , ft, I*) and X (t*4te and PfcM*) 
produee only a single tharnogriphlo peak la their reaetlens and gate 
♦he previously reported cetera of alfcylphoapheaio aside with a 4— enh 
ered ester rlhg, Indicating that the Arbuzov reaction oeenre In theee 
eases without ring opening. Ouriouely, I (a ***) reacted with Nex(aaft 
tttBr) with a single thermograph io peak aa d gave the produet of ring 
opening (OPh)HS, bg 158-8*, ^ 1.9510, df l.Wff, 

fhrthar heating of this product led to deooa»n. Reaetion of ftlr with 
o-CgH^OgPOft also gava a single thermographic peat and yielded e-f^Rgtg- 
P(0)9t, b^ 154-7*, 1,5200. the thermograms ere reproduced. The !Mle>lat 
esters are reported t n. R-m, 58°, df 1.1002, aj° 1.4410} nil, 
b § 65-4 , 1.0606, 1.4410; R-Pr, b^^ 73-5,5*, 1.0455, 1.4455; X, 5» 

2*®. hii 80-1*, 1.1T58, 1.4465; R-!Ph, 105-0°, au 45-50) 

h.3-14 1*18*8, 1.5200} 0-Cgt^POft, 50 # , 4* 1,5450, 

1.5035 1 OHHeCHgCHgOP ( 0) McO, b g 100-11*. a, 40-1*) CHMeCiigOn^OOCOMO, 
b A 105-5*, B®° 1.4000, dj® 1.1541) QHM^ £ OI^OP|O)Ar05, b^ 104-fO, 

1.4505, 1.0905} ^(CHgOjgPfOiMi, *. 07-0.5°} CHgtC^Ol^tO^Oljjfh, n. 

157. 5 # ( fmd from Cither PrCIgBr or FhOEgCi). 
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Xsaotlsa of mUn sf phosphorous nil with alkyl halliM statist Igr ttl' 
Bilkid sf thsmography* X* ImiUmi witt imili iktipklUi. 

B* A. ArbuaoT ni A* ▼* fusheahfra (mii Viif*, Xasa »)• bfial. ilpU.li«k 
S.8.S.R. # Ottal. Khla* Mottle IMS, 1US-84. 

Therasgrans in reports* far III rsastlsa of XX with (M)^ miH« arylesy 
groups* Ths t her were wo show t txithtnii offsets, 11 m 1st of tkiN tl 
the initial forastlsa of ths addaet, tt« Mat at till tseoapa* ths peaks 
recorded In this aoaaor lndleate that the attests teersase la thslr ther- 
mal stability la the sequences (A0)|f| (PhO)gPOlt, fhQP(OXt) £ . Hi 
off sot I ts reaction temp* riots with latrtast of the also of allqrl ra Altai 
in RX. Its rar lot ion with change of X is soBrastioaal* Motors asst worst 

(IfcO)}?! (o«9»tjP^0)g9, (fhtlgVtat aaA Ph0P(tlt) £ . 

' . 1 * 

XX « Rsaotisas with allphatl* phosphites. Ibid. 

Ttirtosvass m shown for roast isos of XX with (HO)^, as ths 

ester esapeaeats. Ths halite esapsasats worst MSI, ft I, Iss-PrX, HI, 
iso-Bui, Stir, Fr&r f PhOMgl, Phea**, PhOX^l, fh f s8i 9 

mxr 9 beoi, firaXgasaroxt 9 oiox £ oaoioxt 9 xrcx 8 <anr«x, xswjn^n, wmmjm 9 
ait p-»0 6 H 4 80 # Xt. Ths therasgraae shoo X exothermic off sots (of* preset. 
*bstr«), whioh with rapid host lag saa fuss into a siagls peak* A similar 
E-peak thermogram is obtalaet frsa 3tP(0»t) a sat Xt # PO*t in roast Isa with 
BtXs ths 1st took corresponds to formation sf wary hygroscopic solid 
addnot. Xsaotlsas of (XO)^ with XhgOX show 9 oastharais sffssts of whish 
saly ths 1st is that saaost hy ths Artnaor rsastlsa proyar, i*a forontloa 
of ths yhosyhsaa to* Ths othsr X af fsota way bs saasst by stspwiss slsaTOfO 
sf ths ti-Xt sstsr to osao^t ostor ant finally to ths frsa sold sa t hr 
iaflasass of hoot* This is ssafirast bgr a siagls thsraal off sot la ths 
rsastlsa sf (MsO)^ whish yislts ths tl-Ms sstsr whioh oaanot font 
as a pyrolysis protast* Ths roastioa with i M i O JI 4 aO £ »t gars bat 1 thsrsal 
offset with (ftOjjf at 15X®j ths alxt. exploded at MO©** If ths roastioa 

is raa wary slowly, £ offsets appear* !##• sat 1»4 # . 
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V* K jpiiHii ,n4' I, MMM» i«i. 9 (Una), N>U4| 

laik •.•.I.K. Itf, IH-n U«lt). 

—Mm It C. «U* tt f, i» iMlM Mto it Im, h 

W* ami *7.1* SAlVt** *J.J **•*• *•«*«• *»* •.»•**. itaUMW 

|M W <1^11^. ^ 174*, 1.44*1. l.«W. IkM 


•mUm, Am. (M, ttlltlM, Mi 4*,«MI*, Inti. Mthi *.•.*,»., 
•Mat. Orta. 4aM ItM, 11*1 ataa *. A. h war a*4 k a. fnlM>i, Hi. ala 


Ma. Mm. M, HI UNNl KWl^a,),, ^ JM*, 1.4414, 1.4444, Mil 

•MX»)(MyH|)|i >| iM.A i.4ni, t.tMl, rail 

4j l4>(#, 1.4441, l,l*4t| MtaKM^),, , Iff. 

4*. 1.4*7*, t.IMt, Mil ■M(a)|a« t M t ) a> y, *4-1*, l.fXM, 1.14*1, Mil 
M7(i)(MA)a y 4 4M.H.l', l.ntt, 1.11*4, Ml* U*MIW(M|. 

7*-4**, 1.14ft, 1.1*17, *M| y, 1U. 1-4.1*, 

1.SM7. 1.14*4, 74*1 MWHMyM,),, y, »*•, 1.14*1, 1.1*47. Ma 


», *** ** ***** *» M* * 4 4*a * a 4*aa *t >*4 


til ik» in pwl tw iwiwi M U 
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Wt aatara at X-hydMaJrallilrljdianakani. aolu lnfca lHMrtl 

# • 




T. A. MMU, V. a. uw am* K. M. (Ww. 

Kmm), Ulrtr Mtu. auk 1*1. UW42M <i*j«. 

u«uaa OtojjW* «uii <uu*i ia mim uu m ito® (•.„! OM).a(o)- 

***•» aj* *.4J]«, 4 J# a. ami (•uj f ?(a;«u«M;uuu > i> la 

1 1 4.444*, 1.11*71 «* (M») t Xa)«M«UMI M , * 4 141*, 1.44M, 1.M41. 

*** mm*4m 1* Mi at awn 1W*. tha Mlariag a r adaa M «m fanaadl 
M^Oanai, *ij Ul~l* , 1.4140, 4,4410| (SW> t nO)0CNUU t k,, 131- 
4®, 1.4*10, 1.144*2 aad (MOl^lOJ or U aM , k,, 1 U- 1 ®, 1.4470, 1 , 017 *. 
f)M fonwtlof, of Oho 2nd ggpoop of prodiMi Mte&f oik %|n 

(1*S~$9*) 0 mm ok teteOO • tko protect • of tko lot typo an finni 
o# tlm Mdo of reaction ( MfltnAsi ill ppMaai* of IIOlinllWl^ iootftte 
\ 1» «t«!94 tote, Wtimr water • itfln — r^mn oikl» or w4*1m* otfted 
wwi«« i« ter or under 5^ )» THo piodwla •# iho lot tfpm oowteio ow 

'•teirwj Mil jjroep, *Hom« ioteiieo «!>4orpto,loti «t Site W*« ffco pnil— n tfn 

\ *nV *#*•* *» *<* okaoak 4<i 14IU44M an” 1 n*t«, lank Mt HO grm* amt 
%» katas kytr.lyaad with Sa(oa) t ylald (Ru^tS^M aa Ua »a aalt, Tk* 
popteoio of Oho lot tppo oro looooriooi lam* oImnko of Dm ggf iffo ow 
ka«y kaatao krtan* attfc stgiMtoaa, avtaaatl* thaw^k 4an4*at4aa «r U» 

»* frowPt faUote If liw olooirwoie ahifl lkr» fh o ultiphflli 
oteoteW teio mmmUvlf mhmnmx 0 ooow ow fcM pmmktXrmlf ohorcte otefteote^ 
F *»• Uw* of tHo HoUte iow iwteootte if tewfo Xwterf 

41^1 <!#!#> to Ml a ovooi for ooofa/ rooeiiooo, owi iio awro 

proWMino ff oi«o%r«A aHnwUni flr o wp o. Ilk* u*o oorbowfl A i» nffltlte; 

/ ./• ;* , / ' ' - . 

/ riif ftmidm mm 

‘ i if. //’ ■ ' ! K ’ 

/ /'*<,.•' • vV : . • ' 

r ' » • , ,«;• • .. .. C \ 

i&} U I 5 .-*. V •> 

.# ?y .»/ •/...» *.i 


"■/■:■ ■ 


I i 


’•r* 
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MmmUm if ««Uqrl *«*§•» «iik UMjNm totwM* XX # 

1HW If MM MiO, 

▼* »• Aim «•* M. tttwiHt (CtMB, M, XaM„ Kun), ftlmr. nil 

•M KM*. It, UfMM U9H). «f. II, Jtff <itf«). 

ruui,rf* T V i lt# ( M ) lWll n t « Hutu «u mw «f an aMm 

ftpn II* *fflaaal I** t niiXM i> giwHlt*| if tfrt mrtln U 

~ la tto pm**** *f aiMM to l«k« i* ito n f«*, in. is 

•mImIiiu* *AH £(w)jA 3|I» ft* p* M ilting (it)|NK mm nutiilliintn 

am. tM. mm pmh .1 £i. | c(«i ) )*3 t «» > .. 

Ub& § Mi (rM) g ras. ta mm mpi mmm i am* in a na —pnin an 

altofefia* *r Mini, ptoldUf ||» ItUMm aium 

*• 1M£*| «■)«!,, ■. m-*», (M« i ,e(oci ] )»} | r(i>. 

8m **» "• MW *» ■. 113-1*1 tat t c (an, )•),»<•)- 

«(•)(«,)<, ». W»-4*| !*,*<««,># JjKaWwHa^),, «. m-l*i «*«,)«- 

e<cm ] )*J I r<a)«WMB, «. ua-**i [(«,) ( c(m t )oj | r(i|a(N)« t i 4N| ^ 

■. iJWi C«a | ) 4 c(cex ) )»] 1 i>(a)«N( f M, us-»*, t<«» I ) 4 «<c«i J >a3 1 »(*>- 

e(M)(M,)|, ■. mm#*. Mfu «ua a), Maw, avcaa, ‘ — 

wv* "M 3-W4** h *M *• *W*U1** Mnn M yartMahU. 
aaliarlaMakrM (m • M ilauf pnM, Wftw BMBa aaa U.l - u i 

*• •“* tf i ritt l aaaa mall, U alamn aaa 

famatiaa rf ad am a* J#*l tta n« < taa la N|U ak Ml*. 
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A# X. 

l«M UMf). 


y m 





W Mm 


«•< la 


Mm ti iifit il «f 
*MUf «l MM f *«■ «f %|m 
iinlitd la Iha Nftillta. Xi was Mt«tm kf d&l«MwirAa 
flit iMfMIM NpMlf With NlliMMil M f 

«<M(«ki Hw p M o knt« km i, 

* * *"*• ■ ta, > ■ ■ >'»■>> to UIS ala. at 1M.4 

*** “*“* ** *** * ***** ****** **W)| Nf(W)| m MS i a aa > ia 44 * 

•M4.I* « HI ata. M M.l», *Ua M.MM aa< MS m to |4f mU 
«S* » IS* -to. M SS*. «M Mm. mtt.fMkh.M4 mMtM 1. ».» m 
tv* Ite )N II la MX. Maalm ttaia Naailaa Umi la thm nr»»n< 
fir lM • ^Mlaf talad. itaallM Mata mrm tvm id (m)^ 

■tMOdt), la » ^ f^Ma HMa nvUnd I hM. 4§ 

#«r Maallaa «l Ul # , villa llal pvaptf, with a tort. 

S® ala* St vafai«Maa ara oltod la m 


• a 


It In. 


* 1 
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IM aaOhad tf tf turn afphaaphaala aad Oftlapi thaaphaala 

xxx. immiw of diiiiri feHr^w mi ^upmn hu mm 

t f X. ftkiliM m 4 A, l« hMk (H«t« Bair., lM«a)« Star, O lii 

37, mt»i*Ufin. •*, 35,1347(1735), 

Paniga af mm— <*,.€«• 1H« *5-30 «, (!•),»• ( tr H« I. (l») t Nft ) 
la jo-75 *1. ea 4 and • fa* dnyt tf pprldlaa ar *g s *4 ** *5-40* (**|* “F 
ba aaad aa Oha aalvaaO laataad af «C1 4 ) «aaa » r , da a l naably 0» a »C(O4a)KO)« 
(or) 4 (X) and aaah aaalla* ad, af Aa*(0)(0ft) t (XX). Tba fallawinf ava 
fayH ad (I diam) • XX, *•» Ki ♦3*1* § ajj® U4S00) d gg 1.3108* X, Mi, 

aid, ^ i*43 to, l.mti xs» to, s,«. ^ WJ-A 

1,10051 X, »t. n*. ky 135-3.1*, 1.4375, 1,13471 XX, ®», >.44, ^ 

1,4304, 1.01701 X, Ba, b 10 141-3*, 1,4430, 1,0413* XX, laa-Oa, 34, ft* 4 U7- 
*••, 1,4*10. 1«001|| X, laa-Oa 754, b^ 15*-3*. 1.434*, 1.0371 1 H«U«rtr 
aaaa abOalaad flljiC(8ai)P(*)(Ot)j> il» 404, ky 1*1-**, 1,40*5, 1,*104| 

•4, 4*4, ^ 1*4-0*, 1,4400, 1,1*44 1 laa-Oa, 504, b ll HI-4*, 1.4570, 1.041 
Oaaaalyaia af X, H 1*^ «,!, Faaaaga af CX g i«0 la*a XX, 00, la *0 f 0 la 
%ha paaaaaaa mi S iNM yrl«M at 15-40* gm a aadarabaylald af X, BO, 
af , Kaaaadr «0 al. C. A, (1717), 4733*. 


RaaaOlaa af dlalkrl m fha^hlOaa with aldatqrdaa aad hat aaaa. XXX. 

Bl-1-oalaiilafaaaOhflafalafaaOfl aaoava af a.hjrd a a ay lky l p ha^ ha a la aalda. 
f. s. Ahraaaa aad ▼, X. Khalaallla (€haa, frah, Xaa0„ Kaaaa). Shar, OhA- 
•hal Khla, *7, l***-5 (1757), af* 30, 3057(1753), 

ffaaplag tynimtltr alxO, af aarbaajrl oaapila, (aadftat 

lllahla all, a{® 1.3335, d M 1,4770* prapd, fraa Oha ahlarlda and XjOf af, 

Ymdr Kasa*, DHa.Takh.XnaO. 33, 45(1757)) la aapal a faw bra, «ava Oha 

faUaMaa t(C« I ) 4 ecci J 03 a F(O)C(«l)Mi« (ft, »• dftaaa raap.)i ft, Ma, 38,54, a 

143-1*1 fi\ »0, 74,54, a. 154.5-7,5** >, 744, a. 134-7*1 », la^^a a. 

115-7*, 55.44* ft, Cd )V a. 143-4*, 034* ft, Fk* 7*4, a, 143-4*1 ft, HO*** 4 

01 f |4, a, i 144/4 * 4 jK** 4 i 774, a, 154-7*1 *• a ft00|ft 4 , 704, a. 147-50** 
73^ i, 177-00*, 
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Son* astars of athylvi nyl- and athylallylphosphlnie said a. 


O. Kami and T. 8* Tsivunin (s.U. Kirov Ohtn. Tachaol. Inat., Kazan). foJclady 
Akad. Ra uk F.S.3.R. 128, 849-4 (1999). Of. 8hur.0bsh.Khim. 85,1988 (1988 ). 
Passagt of athylana oxida Into 20 |» 9tPCH g la aba. at g O with cooling at 
15-30° ana using *f g for inart atm* rasultad in ft? g. ftty&OOHgGHgCl, b # 44°, 
ag° 1.4860/ago 1.2200 or fttP{ OCH^CKl^Cl) g , b g 98°, 1.4799, 1.8090, deptadinf 
on the r slat 17a proportion of raaotante uaad. Tbs lattar aatsr la slowly 
oxldiatd in air and zaaota with 8 and CuOl. Boat lug this aatsr in ftfcPh at 
138-40® unto tfj> 1 Hr. gars 0102^0^(0)14(00^^01), b 4 192-4°, 1.4882, 
1.8690. Tbia ( 89 g,) added to 24 g. ?C1 S suspandSd la it g 6 at 8-18° gars 
11 g« ClCftjgOEgHOjfttOl, b 10 187®, 1.4900, 1.8999. mia (180 g.) was pasasd 
ovar 0.5 hr. through a quartz tuba paoksd with oalciaad Ba00 3 at 900-80° 
and ylaldad 90 g. OBgiCKP (0)8t01, b 10 90°, 1.4905, 1.1699. The above ohlor- 
ides were treated with various also, in the prasanoa of pyridine in ttgO 
preferably at -5° to 5°, yielding OC-0Q/ following esters; Ciaa g aH £ P(0)8t- 
(034), b a 86-8°, 1.4984, 1.1300; aa # sQar(<»ftt(0*ii), b^ 80°, 1.4318, 1.0900; 
84 satar, 1> 14 30.5°, 1.4499, 1*0210; fr ester, b 1Q 94-9°, 1.4468, 0.9991; 
lao-Pr ester, b^ 83°, 1.4440, 0.97??; ally 1 aatar, 99-100°, 1.4840, 
1.0160; Bu aatar, b^ 106°, 1.4472, 0.9716; is o-8u eater, \> 1Q 99-100°, 1.4449 
0.9674; iso-** aatar, b 1Q 112°, 1.4466, 0.9961. Tha chloride and athylana 
oxide gtli 50ji GljlJaiPtOjfttCOOa^C^Cl)^ b y 107®, 1.4699^1.1610. fteytlon 
Of ftt*(0E)g wiu CUgtOnoegSr gars: 70* G8 ja tCflC%P(0)Bt(0l2), b^ 115-7°, 
1.4672, 1.0100; 80S* ft: aatar, bxo 111-8.6°, 1.4480, 0.9798; BOf Iso-Fr aatar, 
bio 98-9°, 1.4480, 0.97C1, 38jt Bu aatar, b 10 120-2°, 1.4498, 0.9670; -400 
iso-itu aatar, b^o 116-8°, 1.4476, 0.9596; 45/ Iso-au aatar, b^ 129-98°, 
1.4435, 0.9506* Tha a stars of undapd. phoapbinlo colds wars polymarizad with 
Sfc UgOg at 80-180°. Kat era with tha vinyl group polywarlrad to gala In 20- 
40 hrs. with tha allyl aster being polymarizad to & waxy solid in 4 bra. 

Among a star a of athylallylphoaph inio sold, tha allyl aatar (I) polymer lead 
to a waxy solid in 3 lira, while tha others failed to polynsrizs in 6 days. 
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j 

lymtoali tf lri«Url plMapiiafc*, 

S, 9. hUHtm ao< I a. a. Talatdlaar (O.N.Kiro* Chan. Tank. 1 

**»• ObAM Kkia. 29, 2027-9 <2919). of. OOPat 2,394,929,0.4. 40, 2504 

(2940). 

i 

*• !• Ci^tOWljWI, 310 f. yyrldiao and 2 2. OtjO woo oddod at 0-J* 

200 «. Wlj la 2$0 a2. OtgOf filtration and dlata. fan 190 f, (COjtCIICJIgO) 
%1 99-93% 1.4500 (Of. 9.H. loroaatrova, Dima ration, Kasan (1945), 

*9 95.5-0.5% 1.4595, dj* 0.9974). fW« (ISO f.) haatad an a CCl^ bath 

oao troatod with a otroan of dry 0, 0 kro. fioldlac on diotn. whfteh noonro 
withont any alga of dooonpn. 939 (O^tCNCBgOKPO, b. 93-4% d M 1.0925, 

Ojj 1.4500. Yho roaotion was followod by ehanga in 
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Preparation and Isomerization of Mixed eabom of bl*-p,p*-dlchv rolso- 
propyl hr dragon phosphite. 

V. K. afmirullir, A. I. Lcdeneva and V, {.. Ahrnmrv (Then. 1 , Ttj? (,,, 
Kaaan). 4hur. Obshohei Khi«. 29, 2355-9 <1959). of. 27, 2381U9S7), 
Addn. of 258 IIUCH(CH,Ci), to 274.7 *r* PCl^ over 1 hra. and. stirring 


i.5 hra. ao tiger, followed by re novel of "O'* fr vacuo, u range of 

(1) 

fractions from which was obtained * a) 22% <ClCM^)„CKOPOl 01> b„ 75°, d % 

20 (Xty - 2 f 20 

1.4973, n D ° 1.5195, b) 25.4* *» 115-7*, 1.4903, 1.5189, 

«nd c) 9.8!^CiCH 9 ) ? QI03 2 P(0)Clf ? C?rClCH 2 Cl, b 2 203-10°, l.fOll, 3. .5110, 

The la At fraction, 61 *%, to, 139—208®, appeared to wntidn (KOL? i-ince 

A 7 

:lt r«» .-ted tfroth*.m>c Uy with C\».C1, but vttvpwpt* t,. icsJUto the neutral, 
phosphite .in t hw pure etaco. were unKucceanfwl . .Ve^etloh 01 * 1 with various 
ales, in ti e presence of pyridine gave (Cl Oh.,) .,C»«?P(0»)., (|f shown) t He, 

* ; ?*-”*S ?^4 34*, 1.2375, 1 , 46 * 0 $ Bfc, 65 S 84 - 6 ®, 1 . 1890 , 1 . 460 S; ?r, 

5*W »> 2 105-7°, a. 1393, 453*15 Ha, Z.V,> f b, 122-4®, 1.1990, 1.4550, 

Seating the di-iifc ester with ft I 15 hr*-. at *? 00° gave 50*? «ti’f bj(08t)<>- 

^ 2 * *t 1*3470, 1,4610* --twila^Jv the * star and 3u3£ 

In 1 .) iir«. 100 * jfavo 66 . 7 -- 3 uf < h) ( 9 B» )«Ch ( CW^Cl r l > 0 - 2 °, 1 , 1326 , 

1.4585. freataent of 98.85 a. I in 8fc,0 with 15.5 ml. H,0 at 0® gave 

'(ill) 

itor avn-.fi. in vn-ne an oily re* flue of (CICft,,) «CK0?0*H, l . Condensation 

- A. 4*- 

of this acid er (Gr.)dh<i( with Cu 00 t y sulfide gayu yellow 

powdery polymers which wore inaol. in thu usual solvents, fha reaction 


of i with ale*, invariably ^avo a range of product*, besides the esters 
listen above; it is su'pested that this occurred owing to the disprop- 
ortionation of the ilkoxy groups on the P atom uuring fractionation, 

II ir.«l ll 2 G g ive fclvs corresponding (RO)_»HO which was not described; this 
is capable of adding to aldohvdes and ketones. III purified by careful 
evacuation of volatiles, is an oil, d 20 1.5U4U, nj jJ' 0 1,4860, 
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Reaction of dialkyl hydrogen phosphites with aldehyde* and ketones, XXI, 
Ui-3,p '-dichloroisopropyl esters of substituted a-hydroxynothylphosphonic 
acid. 


V, K, Khairullin, A, I, Ledenova and V, ubramov (Cham, i’ochnol, Inst., 

Kazan), Zhur. Ubshohei Khim. 29, 2551-3 (1959)* of. 27, 2387 (1957), and 

Trudy Kazan, Khim. Tokhnol, Inst, iro. fc>. h, Kirova, 23, 103 1 1957)# 

To 72.1 g. ( (ClCHjijCHOjjPCl was added 4 ft, H^O with ice-salt cooling below, 

0 °; ovapn, of tho nixt. in vacuo gave 96 . 5 $ liquid [(ClCfljJ^CHOjgPHO, 

20 

djQ 1,4917, fl 0 1*4976, This kept at room temp, with equimolar amounts 
of aldehydes and. ketones 1-20 days gave the following [(C 1 CH 2 ) 2 CHQ] 2 P(Q)R 
<R shown ) * CCljCHOH, m. 110-2°, 71%; PhCHOH, n. 80.5-1,5°, 67%; m-OjNC^- 
CHOH, ». 120-1®, 55%} Mo 2 C0H,«J9-80°, 60%; (CH^COH, m. 89-91°, 68 

al*o wore preod. * 41 % [(CCl 3 CMe 2 0 B 2 P( 0 )CMo( 0 H)CH 2 Cl, ta. 151°, 
41%; [(CCl^CMojOjjjPtOjCCOUHCHjdDj, ». 176-7°, 74%. The products with 
AcH, ttCHO, PrCHO and iso-duCHO ware liquids and failed to crystallize. 


i' -i ■ . 1 


Approved For Release 2009/05/29 : CIA-RDP80T00246A01 0400020002-2 



Approved For Release 2009/05/29^CIA-RDP80T00246A01 0400020002-2 

Organic inseo tof ungioides • XLII. Synthesis of sons nixed osiers of 
d i t h i ophos phor ic acid. 

N. Jt* Mel’nikor, I. D« shretsoira-ShiloTskaya, M. Ta . Kagan and I* M. 
Mil'shtein (fort ills. Inseotefung. Res* Inst., Moscow). zhur. Obshohei 
Kb in* 20, 1612-4 (1999). of. 23, 1397 (1993). 

Refluxing (RO)gPSgK In MtgCQ or StOH with appropriate halide ( substi- 
tuted benzyl chloride or l-aryl-3-bromo propane) 2.9-3 hrs. gave, after 
washing the orude product in CgHg with UgO, the following produots for 
tests as potential inseetloides: (ROj^PS^R* (R and R* shown rasp.): 

Ms, PhCI g , 58*, b Q11 117-7.9®, d^ 1.2217, n*° 1.9818; Rt, PhOHg, 80*, 
b 0#0? 112-2.9°, 1.1971, 1.9600; Pr, PhOHg, 80*, b 0>lg 132-3°, 1.1088, 
1.9461; iso-Pr, PhCH g , 66*, b Q 118-20°, 1.1103, 1.5432; Bn, PhCHg, 
77*, b 0#1 136-8®, 1.0849, 1.9390; Me, p-ClCgHgCHg, 42*, b Q#16 133-5°, 
1.3046, 1.5897; Rt, p-ClCgHgCH^, 60*, b 0>M 138-40®, 1.2278, 1.5675; 

Pr, p-CICgHgCHg, 63*, b Q1 137-8°, 1.1739, 1.5660; iso-Pr, p-C10gH 4 0H £ , 
53*, 9 q£ 138.3—40 , 1.1749, 1.9918; Bu, p— GlCgH^CHg , 61*, 154—5 , 

1.1378, 1.3460; lit, p-O^HO^CHg, 71*, undist illabie ; Rt, p-OgHO^^, 
47*, b 0-x 168-74°, 1.8807, 1.6775; iso-Pr, p-OgMC^CIg, 79*, and is till- 
able; M», Ph(CH 2 ) 3 , 25*, 139-40°, 1.1712, 1.5644; It, Ph(0I g ) # , 40* 

b 0#1 140-2°, 1.1240, 1.5472; iso-Pr, Ph(CIg)g, 60*, \» Q Z 149-51°, 1.0817 
1.5332; Me, Ph0«aig) £ , 18*, b 0#fi8 140-8°, 1.2408, 1.5698; Rt, PhO(CHg)g, 
41*, ° 0#03B 132-4°, 1.1819, 1.5525} Pr, PhOCH g Clg, 58*, b Q1£ 145-6°, 
1.1394, 1.5418; iso-Pr, PhO(CHg)g, 99*, b 0#8 144-5°, 1.1264, 1.5365; 

Bu, Ph0(0H 8 )g, 90*, bQ^g 160-2°, 1.100, 1.5339. 
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Esters of perfluoroalkenylphosphonic acids. 

1*1* Knunyants, 8 . Its. Parvova and V. V. Tyulenava (In at. Hefcero*org. 
pds., Moscow). hoitlady Akad. Sauk i.S.S.R. 129* 576-7(1959). Cf. USP 2 f S59|« 
754 (C.A. 46* 1026 (1952)). 

Rooting 0.1 mole (fitO)jP and 0.3*0. 4 *olt perfluoro-olofin in an autoclave 
(10 lira* at 5° for perf luorocyolebufceno ) 8 tiro* at 100° for parfluoroiao* 
butylene, 8 hrs* at 130*40° for pe r f luereprupylene and 8 lira* at 170° in 
the presence of tertiary amine for parfiuoroefchylen®} gave the following 
new products RP(0)(0Et) 2 <R shown)! Cf 2 *Cf p b^ ll®, d 20 1.260, nj° 1.377? 
CFjCftCf, bg 13°, 1.312, 1.3671 (Cr 3 ) 2 C«Cf, b g t$°, 1.400, 1.365? 1-perflue- 
rocyclobutonyl, bg 80°, 1.351, 1.392. this new reaction evidently involves 
the attack by the ana nucleophilic (RO)gP on tho positively polarised 
terminal C atom of the fluoro*olsfin which contains 2 F bonds? alkyl fluorida 
la than eliminated from the interaedlete adduct which is a bipolar ion. 

Some low boiling byproducts also fora in tho reaction. *4th where 

the polarisation of C is absent, the sain product is 8tP(0)bBt) 2 formed 
probably by Isomerisation of (BtO)gP by BfcF, and only in the presence of 
a tertiary base which lowers the rate of such Isomerisation is It possible 
to obtain the fluorineted phosphonate in 10*15$ yields. The yields of other 
esters range from 2%$ for the perflurocyclo^utenyl member to 66% for 
tho per f luoroi eobutylono member. The sepn. of the perfluorovinyl member 
from the Eb byproduct waa done by soln. of the latter in H^O in which the 
former is insel. ^ . . _ .... 

i\ 
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v <¥ I 

1 Vinylphoqphonie acid ai 2 <*•>««; * f derivative®. 

f,. I. uabaohnik and T. Ya. iksdved. (In.«t . Uetero-orir. Oo*pd». , Ko«cowi, 

Jrvest. .Vitau. Nauk b.o.b.K., KMw. *«?uk 1959, 2142-5. 

rdsc ago of 45.4 U’. CiCH^.id.jPOC^ a packed with l JaCl ? at 130-10° 

i^) n oft 

o«rar 5 hr®, in ** 2 afcrnaa ^ave 85.6* CH 2 tCMP0Cl 2 , b 2l 67-9 , n* 1.480.3, 

“20 at 1 owor tercp, the yield if rruch lowor. The dichlorih* and lit OH 

in fch -i presence of* pyridine In It-^O at -4° frawo 45** CH ? tCHP0(0Et) 2 , 62°, 
1.433-> 1.0550. Thin wit! Br 2 In f^TCI^ iravo <St0),,P(0)CBr tCH,,, b, 88-90°, 

•» .4;>Sl, .4051, and a lessen ant. of (!5t0) 2 P(0)CHBrCH 2 Br, 12.1-5°, 1.4943, 


1. 
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M r.:l Jr it f 0 :nyr? 5? 25V. C ? { v iC»I— 


la..;.-, ;»« 12°, 1.47:12, 1.0257. -’ftuctxoi.n I vith, i'™! <\ra 

a *'3 


best run 
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-iMidati of acids of phosphorus. Infrarod absorption spectra of iiaido 
phoaphabea and Jraido phosphorates. 

*1. I. Kabiclmik, V. a, Gilyarov and b. N. Tsvetkov (Inst. Hatoro-orf*. Co*p- 
5^*1 Moscow), Izvesfc. akad. Nauk w.,*;. S.R. , Otdel. Khira. «auk 1959, 2135-41, 
cf* this ,j. 1956, 790 and doklady Akrtd.Nmtk ££>: K 117, 817 (1957). 

It was shown that the infrarod absorption siwictrn of (ROKPtNMe and 

V 

(♦U)) 2 !.»i**Krh have a band at 1325-1385 cm** 1 which la assignable to tho 
P:h link in those cowpds. Addn. of PhN, to 9.1 g. BuP(0»u)j in StgO with 
ir » cool i nf* yavo Jf,, end after 2 hrs. tho aixt. was dlstd. yielding il,5% 
(bu0) 2 : ,'h, fcpilibedwr b 121-3*, nj?° 1.4990, d„ (} 0.9&09. Sirilarly 

prop*!. * 6o. 7h (SuO^-kiPiWPh, b,^- 107.5-103*, 1 . 5050 , 1 .OO 66 ; 53* 

; 3 - 0 KctPtvph, b L 102®, 1.50P8, 1.0185; 66.3,8 (BuO) ? fitP:NPh, b 1 117-8°, 

1.5 ''45, 0.9955? 61..5.1* (‘hiOj^rOiWfh, b^ 123-4°, 1.5010, 0.9907; 65* 

( rt!i0)j ? (o./clo-C 5 :i 9 )i > 4H»h, 148°, 1.5990, 1 . 0150 ; 54 * (Bt0)„fh»:KPh, 

1.95°, 1.5/ca, 1.1083; 725 (PrO)«i*hf JNTh, h, 127-9®, i. 5571. i.0770* 
6crtJc- 2.86 r, ( JuOKPuPt'fPh with 0.53 ts. ncOH i», 0.H, 3 hrt. at 70° 

* w •) 

**o* lowed hy ttf Btn. of fluCrtc, yava ( BuO ) P ( C } P* ' "h , b^ ^ 137 °, 1 . 5100 , 

’ .0. • 6, in 50 . j-icld. Iroatwort of 8 i% (/*r0),l‘ with 4.1 k, lt> Cdb 

J ~ 3 9 6 

:,t- ^ 9 - 1 7° 5 ; r/p v end n di r-t.fi. on the follmlir day yielded 50.87- (T’rO).PJ- 
-mo, b 3 8 »-S», 1.4% wore r r«pi<. SO!'. 

•-•7.5 70.5-1.'®, t.O0!«, end sr». <1u0) } ”iKWe, C-2.£*4°, 1. 41-10, 

C.v^ p 7* ^'fe ."r-e read* 1 y hytrotyrod by P „0 jrh? dirt” (bo) 2 .?(fi)NJ,’?ie. t’hoy 
r- a< l ' (!? ., nr h-*i •*«• heated «• few hrs. at 90° ,\nd yield and 

Mc v £f. / b* r-*v*f it f *7 ortr** of the show nrod -ctn in t.* e Infrared ara shown. 

i 

• t portr *n rf from (£t0)^P and AcK^) a!. no nhc*- * a 

n? nd of. 13 51 ) i’-rd H 85 cm" 1 , a^n~tru»t of has* a band at 1325 

«»“ l which '“l »Wy decm ia-s «n intensity nn stondinp- in air, while the 

••1 

tf'jd ’ '*t T 7.59 - 1 » ef d ,* •*( 0 ) « roup inewawfc in intr-nsity. 
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Vibration spectra of organ ophosphorus compounds* The problen of tho 
characterisation of the frequency. 

E. K. Popov, T. A. Mastryukova, N. P. Rodionova and ft. I. Kabachnik 

(Inst. Hetoro-org. Compels., Moscow J. Zhur. Obshchoi Khim. 2*/, 1998-2006(1659 j 

Cf. 1'oklady Akad. Nauk SSftR 104, 861(1955). 

Tho existing literature on infrared and Raman spectra of organic oompd.*:. wit* 
a P*S group is reviewed (18 references). It is pointed out that previous 
workers have attempted to fix a characteristic frequency for PtS without 
reagrd for the effects of attached groups on such frequency, this of fact 
being expectedly greater for ?*£' than for Pi 0 group. Both types spectra 
aro reported fori EtOPSClj, EtiPVCIj, MePoClj, FrP£»Cl 2 , litrocij, (MeO) 0 *SC1, 
(Bt0) a PSCl, (Pr0) 2 ^Cl, <BuO) 2 PSCl, (isoaPrO) 2 PSCl, (MeO) 2 PSNHMs, (EtO)jP - 
NUfta, (PrO) jPSNHMe, (BuO) 2 Pd»IIMe, (iso-PrO J^PSKHMs, Ms 2 *PSCl 2 , Mo^NPOClj, 
MeP&(0Me)Cl, Ms?ECl<0Et), h*Pfc(0Iit) 2> HoPO(OKt)(&lit), KtPii(Otit) 2 , EtPQ- 
(0Bt)(££t), (8tO) 2 P(£*)CKs, MsPfe(0»s)0Et, 8tP&(O*s)0Et, C(BtO) 2 PS3o. 2 P(OEt) 2 , 
(8tO) 2 PS 2 H, (KtO) 2 PO ? H, (BtO) 2 PS 2 L!t, (EtO) 2 r(fS).:Cll ? CM 2 SBt, fKtOKPS^CHj&Pr, 
(BtO) jFS.jCM^CHjSPr. The PlS absorption band appears in these conpds, £n 
the region of 750-580 caT^ with variations caused by proximate groups. 

The following values are typical* PSCl^ 750§ ROPPCl 2 700 j (R0) 2 PSC1 660j 
(RO^Pb 610; RPtClj 665; RPo(0R)Cl 620; RPd(ou> 2 SSOj 670; 

RNHP£j(0R) 2 640; (RO) 2 ?* 2 H 650; (RG) 2 (RS)PS 660; (R0) 3 PHS 630. 


/ 
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A -othod of preparation of dialkylthiophoaphinic .cid.. 

v. „. Haatryukova, A. B. thipov and M. I. Kubuohnik (Xnat. Hotaro-org. 

Coopda, , M*acow). Mnw. Ohehohei Khl«. 79, 1*50-3 U959). 

Cf. A. R. Arbuzov, Sbornik Bof.ratov VX Mendeleev. *“arkov, part IX. 

124 (1932)4 Koaclapoff and uateon, JaCS 73, 4X0X (1951). 

It vae nhowo that the addn. of S to tho -agneaiin, malt fumed fro. tho 
rodotloo of » Orignard reagent and (KOjjPUO ro.ult. in formation of 
dialkylthlophoephlnic acid.. Ihue. Srignard m»g«.t f«» 0.6 5 g.at. Hg 
and 0.69 »ele »x In *tj0, van treated under Kj vlth 0.2 nolo («0) 2 >‘M0 
At the rate that provided a roflaxiw of the advent BtjO, aftor X hr. on 
a atoan bath, tho atirrad -ixt. ... tra.tad .ith 0.75 ~1. » < 
tho Addn. «. -aing an nx.themic ~«ti«n. Aftor 1. hr. on a hi— hath, 

ti„ oaaiod nlxt. .a. tretem -«• 1*1 ““ «" »*• ' th * 

neap, in kept bulaw 20° by oxt.rnal cooling ), yielding a 3-lnyer mixture. 
Addn. af 0j0 results in ce.lcsc.ncu of 2 layer.. Iho ethereal layer ... 
w , p o. and th. ad. layer extd. .ith 44,0, th. eo-binsd sxts. -era ronod., 
treated -it., 100 al. «,» and a.y«.t.d to alkaline reaction to Ut*». -th 
Pa CO . rim in.ol. part wa. taken up in a tj 0 while tho a>l. aoln. waa acid 

ifird with cxca.a HC1 and «td. -th **& «*«*. of th. driod «t. 

gate 6*-8« K.fOaU. dithor (d. 0 )/«H or (»nO) J roK -ay beamed in the raact- 

, .A* Y»AnH i> 88-5-9°* »• H*S°» »*» 1*5262, d J0 

ion* Vhu* w«r« prepd. b u$ n*.S v p • D 

1.10904 Pr,f60H, h 2 96.5-9“. U». iao-fr.fhOH, -. 76-7.5 4 

■»„ 07* *1-1-5“* 1— »!»«»• - *».5-70.S«.(rhCH 2 ) 2 PtOH, .. 190.5-1.5 

(Strrokar at al. , Oar. 49, 63 U9«> — ». 17*“). faction af V»«0) 2 PC1 

With Prhgdr ( cf. Ooklady Akad.aauk btoR, 117. *17 (1957)) g.« ^(0^),.^ 

b 93.5-S*. nj° 1.4400, 0.8344 (70*). .hich with Pr*r in 3 hrn. at 160 

give 40.** Pr 2 P(w)0Ou. b, 78-9°, 1.4J39. 0.9343, which with PCi, g.« *1* 
rr POC1, b, 110.5-13*. 1,4663, 1.06*9, which heat... with 3 hrn. at 

X^O- 50 0 cave 59^ ^7 AV ' ; r 

~ , -.aj „ y m in ioo al. 70 > *toa iravo a/tor an a* . 

hrs. undor * t with 0.17 -' uu in AWU 
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■•••' J 2 , 

treatment, removal of neutral product# with Et^Oj acidification and extn. 
with C 6 H 6 pm a solo, of Prison whir h after drying with iia,d0 4 was treatec 
with dry ^ yielding the &ult| 54/<*» *• lxO»S**®*5 • Siwilirlyi puro 

acid treated in petr. ether with N!l ? ftave 06? above salt, m. 117-9 0 . "ho 
Reaction of Bt.Wf?»r fron .18 c. fit Hr with G cl 3 in ****** aftor 

trej&went with Ui ice-KCl, extn. of the aq. layer with Efc 2 0 and ovapn. of 
tint combined driod ethereal ext*., a solid residue of (i5t 2 P~) 2 , n. 7<$~7°« 
The eubatance does rot titrate with fcaOli in the cold but does dissolve ip 
hot 20 • haOIU I his substance was uaoumed to bo Bt^PSOI! by St reck nr et al* 
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Organophosphorus insecticides. V X. Aaido ester* of thiophosphoric * 
phosphoric acids con t lining the £ -o t hyluerc apt on t hy 1 grouping, 

Fi* ICibitnhniki K, Jf, t»odovikov, U, M, Puikin, P, Shubanovn, L. f t 
.finova ami H. h. (Jutupor (Inst. iietwre-or*&. Cutapda., iioncew), 2hur. Obsh- 
cltei R’dn. 29, 2182-90 (A 959). 

1‘he following were prepd. for Irisoctieidai studies, Passage of Me NH into 

2 

htOPbClg in Kt 2 0 at -5°* followed by stirring 1 hr. at roo*i terp. gave after 
filtration 79% $tOPS(NMo 2 )tl # 72-3°, n^° 1,< 19 h, djy 1.2003, Similarly 
was prapd. 48/. BtOFS(Xflt 2 )Cl, t> 10 105-6°, 1.4931, 1.1352. PSClj and 4 moles 
*®2 Nrt at first at 0-5°, finally at roost temp, in Bt,0 gavs 56* (y*J*) „PiiCl, 
b l 57-8 , n 0 ‘ 1,5229, a, 22** ( frow pair, ethir)} t?ie aa«o formi in 43£ 
yiald by hsating 26 g. (Me 2 tf) 2 ?QCl and 3.5 g. Jttfin under * 2 5 lira, at 

I50-oo°. Heating 600 g. 40 % ddr, 106 g. KtSCUjCHjOH and 76 g. CS(k;f a ) 0 
1C hra. at r3flux, followed by addn. of 120 g. Aiaort in 3 00 mi. H_0 » n d 

m 

heating! hra., gavo after e*tn. with dt 2 $ 66% BtSCH.CH SH, b. - 69-70°, 

20 , 

n D 1.5281, d 20 1.0381. Stirring 4 g. powd. NaOll and 1C. 6 g. EtSCH.ClI 

2 2 

15 adu., thon adding 150 *1. C*H*, followed by Id. 7 g. (Mo_*j(Kt0)P$Cl at 

^ (I) 

15°, and boating 1 hr. at 70° gave 49> Ult0)(Ho 2 M)PS(00H 2 CH 2 SBt), \> 2 5 112- 
4°, 1.5015, 1.1091} similarly was propd. 24$ (litO)(lit 2 Of»(uCH[ 2 CH 2 SBt), 
b 2 118-20°, 1,4972, 1,0779} and 50% b x ^ 105-6°, 

1.5151, 1.100*. Heating I under « 2 10 hrs. at 150-60° (n variation ceased) 
gave 64* (8fcO>(Mo 2 N)PO(SCH 2 CH 2 SBt), b 2#J 122-3°, 1.5100, 1.1272} similarly 
wore prepd.* (BtO)(Bt 2 if)PO(aCH 2 CH 2 blit), bj 142-3°, 1.5046, 1.0884} and 6l* 
(/4e 2 N) 2 PO(SCH 2 C H 2 SBt), bj 103-4°, 1.5208, 1.1165. To MoOXa fron 2.3 g. Na 
in 50 al. MeUH waa added 12.2 g. BtSCHjCH^H, MbOH was disfcd. and replaced 
b r c 6 H 6 and l8 * 7 «• t8tO)tMe 2 N)P3Cl was added and heated 1 hr. at 70°| 
after an aq. treatment there was ebtained 4 255 (BtO)(He 2 H)PH 9 CH CM SBt 
b 2.S 1 36-7°, 1.5501, 1.1409} similarly was prepd. 32% (BtO)(Bt 2 N)PS 2 CH 2 CH 2 - 
SBt, b 2 133-4°, 1.5430, 1.1113. The produets were ell decidedly lose 
active against Pseudococcus maritimus than Parathienj in tests with iiury- 

gaster intsgriceps the lest compd. wae comparable to Parathion. 
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' Application of the Hamnett equation to ionization constant* of organepHos- 
pherus acids in 7 % and S0>» alcohol* 

T. A. Aastryukova, X, A* Me lent *eva, A* £. Shipov and :i. 1. Kabaohnlk (Inst* 
Hetero-erg. Ceapda., Moscow). 2hur. Obahchei Khiu. 29, 2178-82 (1959). 
cf.Doklady Akad. Nauk SSSR 110, 393 <1956). 

The following ionisation constant* wore detd. by pH measurements of partly 
neutralized soins. of the acid* without correction ibr activity change in 
passing from II^C %o 80^ iitdil* (Ke0) 2 f*0 2 H in 7* dtOH pKj 1 . 25 , in 80?f BtOM 
pltjL 3.01} (BtO) 2 PO 2 U 1.37 and 3.15} <PrC) 2 P 0 2 H 1.52 and 3.29} IW0(GR) 2 
pK t 1.46, pK 2 b.29, and pi^ 3.3b, pk 2 8.71} (PhO) 2 l>0 2 H 2.71} p-MoC^O- 

PO(CH) 2 , 1.64, 6.45, and 3.45, 8.31} (p-MeC^Oj^OjH 1.36 and 2.91} MOjPOjH, 
3.13 ana 5.15} 3.50 and 5.63} U»o-3u) 2 F0 2 H 3.70 and 5.63} <p-CiC 6 - 

H 4 ) 2 P0 2 H 1,68 and 3.48} 2.32 and 4.24} (p-M*C 6 H 4 ) 2 P0 2 H 2.47 and 4.45} 

-, and 2.37. Xho H nmm ott o values for the arylexy group* 
sfc a P At on were found to 00 -0.073 (average) for PhO, and -0.116 (average) 
for p-MoC^H^O group, a* oalcd. front the pK data. Plotting pK a* a function 
of 0 in 7% and 30/* *>tOH gave the probable oaui value of fl for PhO -O.Ool 
and for p-MeC^H^O -0.141, which conparo favorably with the above value* 
calcd. fron data in 5054 btOH ( PhOPO^ pK 3.61} PhOPOM>H)0~ pK 7.66} <PhO) 2 - 
P0 ? M pK 2.28} p-MoC^H^OPO^Kj pK 2.69} p-.4*C 6 rt 4 0?0(brt)0' pK 7.74} (p-MeC^O^- 
WjH pK 2.32). Fron data on pK values of phosphonic and phosphtnic acid* 
it was ealcd. that C for fh i* -0.431 and p-K«C^H^ is -0.602} although the 
reaulte of uao of theoo values wore satisfactory for UPO^Mj, they were not 
satisfactory for K 2 P0 2 H. Detn. of pK of PhjPU^H in 50% BtOJl gave the value 
of 3.43 and that for (p-hoC^H^) ^POjH * a ® found to be 3.66; this gave the •' 
value of Ph -0.542 and -0.629} calcn. of thoso c values graphically fron 
data in a<*. alo. Media gave the wore probable value* of -0.592 and -0.674, 
reap. Xheae value* auat be used for i.amnett equation for R ? P0 ? n, i.e. the 
number of R group* at tho P atom affect* the actual valu* of 0 , probably 
through aturic effects. Tho reference compd. for the use of H«antt equation 
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was MjPOj* The valuta of pK # and f. for tho ionisation constants of P acids 
wars estd. at 1.01 and 1.050, resp., for 7 % BtOH and 2.68 and 1.219 for 
8 o£ titOH. Plots of pK“plC # - ; >' o for those two media for 14 conpds. Showed 
good straight lino relationship for each medium. Tho following new data 
are also reported! {p-MeC^H^ °W* ** (p-MeC 6 M 4 ) 2 P0 2 M t m. 132- 

3°; ( m-0 ) jPO jH # a. 270-l # . It is pointed out that in the 1st paper 
(of. ref. above) the following o values were reported erroneously! for 
iso-Pr should bo -1.300 instead of -0.300, and for Bu group should be 
-1,219 instead of -0.219* 
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Reaction of p!-.o*rhop»iR pontucMorido with dichloride* and diestors of 
arvl s»itfor»amidophoerhoric acilfc, 

b, Levchenko, T# lhauro/a and Y, Kimanov (InsL ( Oi>g, chum,, 
Acnd. ^ci., :Ciov), /.!mr. Ojshc!»ni idiin. 29, 2262-7 (1959). of, thie 
1. 19, 2256(1959). 

Reaction of "*01^ with RrOjNHi GC1 2 result*, in formation of RiaOjJuAilj, 

Fe^Turlnff 0.0* mole ArCOjXHfOCij with 0,d;U5 stole PClj in 5 ml, CCl^ 

30-10 nitt. until ltd evolution coaooi, waa followed by evapn. of the 

solvent in vacuo at 80-90®, yielding a largbty crystn. xxixaii residue 

eonts:. a litt le 1 ionic chi-ih wa»_ rerzovuj with a uraall vol, o It dt-Os in 

': i3 Mrrr wor« prep-.’, S’’.' arrd^fU-Cl^, ar« «-^ 2 KC 6 H 4* **• 69-71 °j 47* 

r-iM>nor, it, '2-3 ; J75> p-d sorer, r*, 115-7®. '-The reaction may ho run 

without i, wolvont at j 30- S'* 10-15 uin. ..eating 0,02 mole P-0,KC-U .SO.- 

2 0 4 2 

*n:?»0Cl 2 (cf. thie j. 5078* 1957), 1 with O.Olix »ole PCI,. 15-20 win. 

•it lit— ,*i until .H,l evolution cwtt&oci, was foltowou by evapn* in ’’ucuo 

iu tl exfcru with ^6^6 * oxU on ^vapn« vacuo gave 57f* 

a*, I15‘*7°. Kaartiun of 0,011 taolu I*Clg with 0,01 

;nuto iJ-PhOjSC^tl^ROjiiiJiPOOlj (cf, ref. above) 20-5 rain, at HS-^O 0 <rave 

-P _ 

similarly 49u d’Cl a, 10.3-4 • Reaction of o«iulraolar ants, 

or ^hOIift an d in dioxano g**ve aftor an at]# treatment 

6V*' r ’h0 3 AC 6 f( 4 '0 2 .d* 2 , ns. 173-4° ( front itOR), which hunted with 1,1 mole 
PC1 5 at 120® 0.5 hr. gave. p-lhOjbC^a^bOjh jPCIj, a. 10,3-4° (from Cbl^). 

Thin with equimolar arat. of UCt> 2 t/ in dry «javc in 4 hr is. 90 

p-vhOjbC^H^SOjTdPOClj,, tu. 156-60° ifrora boating ohuitaolar raixtis. 

of PCl^ and Arbt.> 2 WH£C(0>’h) 2 30—40 rain, at. 100-10° 'rave aft or removal of 
the resulting P0C1 3 in vacuo, the fallowing p~{PhQ) 2 ?C\ iirSQ^br (Ar shown)* 
fh, 51^, w. 71-3°l 77& 9 ii. 9i-3°J ®“ 0 2NC 6 «^, 84 #, m. 64-5°j 

m-isomer, 80^, m. 82-4°l p-isomer, 9 1J*, m. 79-81°, ill use with PhONa in 
S i; 6 « av * < J ’*»C) 3 r*XS0 2 Ar (?h, 87-tfh, 85-6®S p-CXC$H 4 , 78, i, w, 77-9°; o- 


h 1 ' 11 
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°2 NC 6 H 4* “• newer, 98^, it. Reaction of p-ClC^- 

SO^NjPCI^ with 1 »olus PhOfh* in C^l?^ fjavw after an a**, trnntuont of the 
reaction »ixt. 87* p-ClC^iOjX *F(0Ph) 3t ». 78-80° ( from C^-petr. ether). 
Treatment of p-ClC^SOjIiKPOClj, with } ?ol«a PhGIfa in dioxane ^uvt, after 
an aq. treatment, »er>n. of the pphd. "a «&■& of the dual rad product and 
treatment of this with *3 nc.l cavo <;C*» C^dli w(0Fh) 2> *. 168-70° 

( from t»tO«), The reaction of *01. with -VrSOjTiUfOClj takes place only 
if the Ar ?roun rental ** an cloctrorof;. component; reactions. with fh, 
tolyi or ehloropbenyt mro aps failed (;c take place. 
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,| extending the Unite of application of tho phoephaso reaction. 

!• 2haum and A. V. Kirsanov (last. Org. Chen . , Acad; Sol., Kiev). 

*hur. Obahchoi Khln. 29, 1617-94 <1959). cf. 29, 1227 (1958). 

Iho phosphorus- bearing component of tho phosphaso reaction nap bo not only 
PC1 5 but (FhO) s P or (PhO) 3 ?Cl 2 . To 0.1 nolo (WtOijP there wan added 0.1 
"•l* PC1 5 (exothermic) and after 5-10 nin. a clear soln. was formed; thin 
was heated in vacuo to 100* and finally to 130-40* to re,ove PCI,, while 
tho residue kept la a desiccator solidified after 1 day, yielding 100% 
(PhOjjPClj, a. 76-8* (in sealed capillary). This ( 0.1 nolo) and 0.2 nolo 
PhOH heated 2 hro. at 140-50*, then 2-3 hrs. at 150-60* In vacuo until all 
HC1 had been renoved, gave after 1 day in a desiccator (Ph0> 5 P, doe. 80-90*. 
(of.Aneehttts, Ann. 454, 77 (1927), who gives n. 46-52*). Heating 0.1 sole 
(PhOi^PClj with 0.3 nele PhNHg at 120-30* 2 hrs. gave after troatnent with 
C 6 M 6» filtration and dlstn. <Ph0> 3 ?jWPh, bg 254-7*. Heating 0.1 nolo 
(Ph0) 5 P and 0.1 nolo PhNHj 2 hrs. at 140-50*, then 1 hr. in vacuo at 180*, 
give 77% (Ph0) 3 *t»Ph, bg 254-7*1 the sane formed free (PhO^P and Ph* 3 in 
Bt 2 0, in 80% yield. Heating t. PhO) with appropriate amines similarly gave 
Ar»*P(0Ph) 3 i p-0 2 *C 6 H 4 , 62%, n. 76-8*1 2,4-(0 2 M) 2 C 6 H 3 , 80%, n. 77-9*; 
3,4-isonar, a liquid, undistillable in vacuo; 5-nitro— 2— pyridyl, 60%, n. 
58-60*| 2,4,6-(0 2 N) 3 Cg8 2 , 72%, n. 98-100*. Heating an equimolar nixt. of 
(PhO) 3 PCl 2 and PhS0 2 MH 2 at 160* 1.5 hrs., cooling and adding H*0 gave 
PhS0 2 Mtp(OPh) 3 , n. 85-6*, which was washed with aq. NaQ 14 for purification 
after which is was inqtx reorystd. from StOH. The sane product ferns from 
(PHo)gP in a similar reaction, acne 80% PhOH being recovered by dlstn. in 
vacuo at 140-50*. Similar reaction with S0 2 (N» 2 ) 2 gaveS0 2 (H»P(0Ph) 3 ) 2 , 
50-63%, n. 132-4*. Heating equimolar nixt. of (PhO)jP and (PhO) 2 POgli 2 
0.5 hr. at 140-50* in vacuo (78% PhOIl distd.), followed by soln. in hot 
C 6 H 6* filtration and pptn. with petr. ether, gave 44% (Ph0) 2 P(0)»*P(0Ph) 3 , 
m. 72-4*. Similarly wae prepd. 80% (PH0) 2 P(6)K*p(0Ph) 3 , n. 96-8*. Te 0.01 
nele (Ph0) 3 Pt*Ph there wae added 20 ml. 50% KtOHj in 2^3 nin. the liquid 
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■ixt. (TO crystalline (PhO).,r<o)imAr Ur-Ph), 129-30 V eiellarly 
obtained! 94* A^p-0 2 NC 4 H 4 , n. 146-2°, 92 * «. 144 . 4 a, 

41* 3,4-(0 a M) 2 C 6 H 3 , >. 143-5°, and 40* 5-nltro-2-pyridyl, m. 121-90°. 
latter reactions with EtOH were run with heating and brief heating In 
BtOH confcR. « fow drops of X 0 # HCX. 


woro 

Tho 


1 1 " I! 
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Esters *f urethanephospheric acid*. 

A. V. Kir aana v and H. S. Marsnat* (Xnst. Org. Chan. , Kiev). Zhur. Obahohei 
Khim. 29, 2256-62 (1959). cf. this j.26, 2642(1956). 

An improved prapn. #f M*0 2 CNHPO(0M») 2 , a vary active ay atonic insecticides 
that ia nantaxic to animals ( K- 20-3 5 or Kiev- 20-3 5 ) ia reported. A nixt. 

•t 1 nole pewd. PCI and 1 stole M*0 2 CNH 2 was atirred until a homogeneous 
naaa formed ( 5 nin. ) and treated with 2 moles MeOjCNHj and 2 moles PCI 
this addn. beinp repeated 5 nin. later tho flask bain# warmed to 35-40°(bath) 
or 5* (Internally) under vacuum to facilitate the less of HClj after 1 hr. 
the wt. of the nixt. should not exceed the wt. of 5 moles of MsO.CN tPCl. 

A 3 

by more than 20 g. j this product nay be stored in drv atm. at below 10* but 

decamps, vigorously above 22° (may be explosive). Similarly were prepd. 

the analogous Kt, iso-Pr, Pr, iso-Bu and Bu esters, which decompose at 

progressively higher temp. (78* for Bu member). To 1 mole HeOjCNiPClj that 

had been cooled to -10* there was added 1 mole H^O maintaining the temp, at 

under 5* and after 0.5 hr. under vacuo there formed 100$ Me0 2 CNHPQCl 2 , m. 

47-50°, which reacts rather slowly with moist air and may be stored in dry 

atm. The ether hsnologs may be prepd. similarly or by tho use of 1.05 mole 

100$ HCOjHj thus ware prepd. tho Bt ester, m. 23-5*1 i*o-Pr ester, m. 75-7°j 

Pr ester, m. 49*50°, iso-Bu and Bu esters, liquids, and ester, m. 110- 

11*. To 1 mole Me0 2 CNHP0Cl 2 in 300 ml. was added 600 ml. HeOlf keeping 

the temp, under 10* and after 3 hra, under reduced pressure, finally in a 

stream of dry air at 30*, a crystn. mass was formed which was taken up in 

MeOH and treated with 15$ NH^-MoOH until neutral to ccngo red) the soln, was 

evapd. in vacuo at 30-40* yielding 95$ crude product which was extd. with , 

2 1. (CHjCl) 2 and evapn. of the ext. gave 80$ Me0 2 CNHP0(0He) 2 , m. 63-4*. 

The prepn. may be run by addn. of MeO-CNtPCl. to large excess of MeOH at 10*. 
te J 

Heating Me0 2 CinPCl 3 gave 90$ HeCl and 96$ OCMPOC1 2 , b 2Q 45-6*. Addn. of 

R0 2 CNHPQC1 2 with 2 moles RONa in C 6 H 6 -R0H at below 10* gav * aftor Wltratiog 
and evapn. ) 2 * unorystallisable sirups (R and R' - Me te iso-Bu . 
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N» phjrs. constants are given for those a stars and only anal, data are 
supplied fort (R,R* shown reap. ) t Me, Me; Mo, tit; tit. Me; tit, tit) tit, Pr ; 
tit, iso-Pr; tit, Bu; tit, iso-Bu; Pr, M*; Pr f tit; iso-Pr, Pr; Pr, iso-Pr; 

Pr, Bu; iso-Pr, Me; iao-Pr, tit; Bu, Me; Bu, tit; Bu, Pr; ise-Bu, Me; iso-Bu, 
Pr; iso-Bu, iao-Pr > and Me, The proof ef structuro of those lies in 

thermal decompn. ; thus Bt0 2 CNHP0(0Mo) 2 gave titOH and 0CBP0(0Me) 2 in 80* 
yiold. The most active insecticide in the group was iso-PrO 2 CJfHPQ(OMe) 2 . 
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Reaotion of phosphorus pentachloride with N-ohloro derivatives of 
aromatic sulfonamides. 

«. 3. Lsvohlnko and A. V. Kirsanov {Inst. Org. Cham., Kiav). 2hur. Oh- 

shohai Khia* 29, 1813-14 (1958). of. this J. 27, 3078(1957), 

To 0.03 molt ArSO^NNaCl suspended in C01. there was added 0.03 mole PCI 
. * 5 

and after 2-3 hrs. the mist, was filtered and evapd. yielding ArSO - 

NjPClg (Ar shown): Ph, 88/* , m. 50-3° j 94>, a. 106-8° | P-C ft H 4 Cl, 

108?* » m* 69-71®; m-CgH^Og, 100^, a. 78-80®. K section of 0.03 mole 

Ar30 2 NCl 2 with 0,03 mole ICl g in 50 ml. CC1 4 24 hrs. at room tamp, gave 

after eva n. in vacuo: 98% HisOgNjPC^, 94% p- oh loro analog, and 100% 

m-nitro analog, idantioal with the a bora. The latter method results 

in evolution of free Cl^ which is readily observed during the reaction. 


I 
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O-Phosph inyl-P , P-diaryloxyisophosphazoaroyls * 

0* I. Derkach and A. 7* Kirsanov (Inst. Org. Cham., Kiev) • zhur. Obshohei 

> 

Khlm. 29, 1815-18 (1959). of. this J. 29, 241 (1959) and 29,600(1959). 

To 0.02 mole PhCCliNPO (0Ph) g eoolad to -15° thora was addad 0.2 mola 

PhP(0Bt)„ ( exothermic) and after the initial raaotion had subsided, tha 

<«# 

raixt. was haatad 40-50 min. to 80-100°, yielding 95p £tci; after an 
evacuation to remove residual dtCl, the residue was treated with 2-3 ml. 
St 2° and 2 ml. patr. ether, yielding 51Jb PhC(P(Q)Pfh(Otit) )tJfPO(OPh)g, 
m. 104-5° ( fromCCl 4 ). similarly PhP<0Me) 8 gave 100* PhC(P(0)Ph(0lli) t- 
NP0(0Ph) 2 , sirup; this prapn. is best run by addn. of the phosphlnite 
under vacuum of about 10 mm. to facilitate the reaction at 50-69°. 
Similarly were prepd.t PhC(P(0)PhgK) ;MH>(0Ph) 2 j m. 123-5°; .FhC(P(0)- 
(O*t) 2 ):*P0(OPh) 2 , liquid sirup; p-C10 6 H 4 C(P(0)Jft(0*t) )*Jtf0(0Ph) £ , a. 
unstated, a glassy mass; p-01C 4 H 4 0(F(0)Ph(0Me) ) :MPQ{0Ph) £ , a sirup; 
p-ClC 6 H 4 C(P(0)Ph 2 )tHl0(0Ph) 2 , sirup; p-ci0 6 H 4 C(P(O)(0It) g )sllP0(0Ph) 2 , 
sirup; FhG(P(0)Ph£0St )) :*rP0(0C 10 H 7 -l) £ , glass, a. 48-52°. slow addn. 
of 0.92 mole H £ 0 with good stirring to 0.02 mole PhgPCl In 30, ml. CCl^ 
and continued stirring at room temp. 6 hrs., followed by avapn. of 
CC1 4 in vacuo gave a sirup which crystallized in 12 hrs. to Ph £ PE0, 
m. 53-6° ( from StgO; 96>) (cf. Hunt et al. J • Cham .Soo .1957, 2413). 

This with Ig in HgO at pH 6 is converted to Ifc £ K> £ H, the aame being 
accomplished by treatment with 30^ HgOg. The esters shown above 
are hydrolyzed by aq* stOH rather slowly to ArC0NHP0(0Ar )g. This 
requires 4-6 hrs. at room temp, or 1 hr. at reflux. In dil. HC1 the 
hydrolysis proceeds to free ArCOgH. 
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latere of ^-arylttiocarbaiflldo-N^phoeplioric acids. 

s. 6. Levchenko end X. ?. JueinJcman (last. Crg. vhenu, acad. y©i., Kiev). 
*.hur . obehc/mi Xhiou 29, 1249-54 (1959) • cf. Levchenko and I. N. Shnurova, 
Ukrain, d^im. Lhur. 22, 623 (1956). 

In view of inseotioidal and tuberculostatic properties found in (EtOjgPiO)- 
i'liiCiaKElh, the following series of esters was prepd. Adda. of equimolar cat. 
or an a;alne in &tg0 to' (At) followed by several bra. at room tenp. 

m 

gave tlxe following esters which either pptd. aireetly or wereexta. ^ith v 

h heOM end the ext. acioifitd: (JiifcO} k(0)kdiGU»iitt {d shown): o-tolyl, 64.7%, 

2 

m. 132-3° j p-tolyl, 53.6:,, a. 117-8°; o-iwOC^, 83.2,., su 129-30°; p-i,»Q- 
c 6 H 4» &&*4V», a. 112-3°; o-OlOgH^, 47^, m. 1*6-7°; m-ClG^H^, 4£^, m. 108-10°; 
p-ClCgH^, 7 4. 3 a, a. 131-2°; p-PC 6 H 4i 48. 5^, a. 133-4°; p-fl,tOC € H 4 , 57.3%, 
m. 130-1°; a-M00 6 ^ 4t 41.6,«, ia. 118-20°; p-h^iO^H , 45 ., n. 131-2°; 
©-HLC^, 99.., dec. 108-10°; » t 4-(H0)*aC 2 CCjH 3 , 70.3a, dec, 130-1°; FL, 
25.6a, a. I24y5°j ( FhO ) gp ( «) MCwHHC^SK-o , 90.4a, 4§c. 113-5°; UhO) 0 X(S)- 
NHOOhhC , 77/., &so. 110-11°. Beating 1 to 120-5° gave Hg.3 aid 90% di- 
Xh n-B-benzothiezolylphosphorauidste, a. 153-4°. similarly was prepa, the 
dl-St ester, isolated as vhe piorate, a. 158-61°. heating II to 120° gave di-Ph 
K-2-benzothlazolylphosphorothioftnidate, 94.5a, a. 154-5°. Treatment of 
(iso-Bu0)gX(0)lfC8 with in Bt.,0 over 2 days yielded the unstable 

linear product which oyclized directly with loss of and yielded 73% 
di~iso-3u jN-3-benzotbiazolylphosphoroaaiidate, a. 119-20°. -Similarly 
(PhO) ^P(s)hC3 and o-H. C ft iJ 4 IU1.9e in StgO gave 58% ui-ih K-3-methyl-2-benzo- 
thiezolidenaphosphorothioftadfiabe, n. 147-9° ( froA 2t0 li )• ($t0) f (OjKCS 

X 

and 2-aiflinopyx idine in ; ctgO gave 90ft di-St jN*2- a idylthiocar ha mido-K-phos- 
fhate, ju 133-4° ( from ^tOIi )• (^tC) o X(0}X«C3 and 3-uMthyl-2-benzthiasolo- 
nimine similarly gave 76.5je di-.it h*3-rafithyl-2-l?enzotbiazolidenethiocarb- 
emido-hSphosphet e , n. 152-3°. Reaction of (PhO)gi- (t)KC£ with 2 moles of 
2-aminobenzothiozole In ritgO gave a ppt. of 2-a'i.inobanzothit*zol8 thiocyan- 
ate and dl-Ph N-2-benzothiazolylphoephorujaiuate; ur.a former v/na leached 

out with Hj&O, leaving 70.6% of the latter, m. 153-4°. The former salt. 
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ra. 136-7°. Similarly £-aminobsnzotiiiazole and <*fc0) 2 F(0)NC8 gave 
yield of thi tattmxxMJ& f above salt, in. 136-7°, only. Di-*:t N-3-bQnzo- 
thiazolylphosphoramidwte is an undistlll&blg liquid, sol. in basis are? 
acids. All tile above products bad a wash insecticidal ana tuberculostatic 
activities. The sole substance with appreciable insecticidal activity wb 

( litO ) £ P ( 0 ) , while (nC) ? P(0)KHCfcllEHi had considerable anti- 
tubercular activity. - 

; 
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